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Objective: Relatively few outcomes have been examined in randomized comparisons of endovascular and open aortic
aneurysm repair, and no patient input was obtained in the selection of these outcomes. The aim of this study was to
identify patient-derived, potentially novel outcomes that may be used to guide future clinical trials in aneurysm surgery.
Methods: Focus group interviews were conducted with patients who had undergone endovascular or open aortic aneurysm
repair. The discussions were transcribed and the transcript was analyzed by two indexers using constant-comparison
analysis and grounded theory to identify potentially novel, patient-derived outcomes. Other potential themes relating
to the patients’ experience and their decision-making were also sought.
Results: Six focus groups were conducted (three with endovascular aneurysm repair patients and three with open aortic
aneurysm repair patients), with a median of six participants, 2 to 12 months from surgery. Functional outcomes were
most commonly mentioned and emphasized by patients. Recovery time and energy level were most frequently verbalized
as important in the decision-making process between endovascular and open aneurysm repair. Other potential outcomes
identiﬁed as important to patients included postoperative pain, time to walking normally, loss of appetite, extent and
location of incisions, impact on cognition, being able to go home after surgery, and impact on caregivers. In addition to
these outcomes, we identiﬁed three themes relating to the patient’s experience: undervaluing or underappreciating the risk
of death during surgery, differing informational needs and level of involvement in decision-making, and unrealistic pa-
tient expectations about the risks of and recovery after the procedure.
Conclusions: Functional outcomes emerged as most important during qualitative analysis of patients’ experiences with
aneurysm repair. Perceived differences in recovery time were identiﬁed as an important consideration for aneurysm pa-
tients in deciding between open and endovascular repair. More work needs to be done clarifying the concept of recovery
and other related functional outcomes for the development of methods to assess and to evaluate these in prospective
clinical trials. (J Vasc Surg 2014;59:1528-34.)Endovascular aneurysm repair (EVAR) is an accepted
treatment modality for abdominal aortic aneurysms and is
associated with reduced short-term mortality and morbidity
when compared with open repair.1-3 The short-term bene-
ﬁts of EVAR come with required postoperative surveillance
and more frequent reinterventions and equivalent long-
term mortality when compared with open repair. Relatively
few outcomes have been examined in randomized compar-
isons, and no patient input was obtained in the selection of
these outcomes. The selection of outcomes in randomized
trials has largely been at the discretion of the trial physicians
and surgeons. Although the importance of mortality and
serious morbidity as outcomes appears self-evident to sur-
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8important outcomes from the patient’s perspective. Simi-
larly, other outcomes (fatigue, ability to ambulate, sleep dis-
turbances, cosmesis, ability to be discharged home, ability
to eat) may be equally important to patients faced with mak-
ing a treatment decision between endovascular and open
repair.
Although some studies have investigated the character-
istics of aneurysm repair that are important to patients fac-
ing the decision between endovascular and open repair,
they suffered from methodological limitations and differing
aims. Some of the studies employed lengthy, potentially
biasing information sheets before surveying patients’ per-
ceptions4,5 or used hypothetical scenarios, again with
potentially biasing information.6 Other studies employed
more open-ended methods,7 but none sought to generate
patient-derived outcomes.
We sought the input of patients into what outcomes or
differences between EVAR and open aneurysm repair
would be important to them in deciding between the
two treatment modalities. This study is the ﬁrst step in
the APPROPRIATE trial (Assessing Patient Preferences
for and Ranking of Outcomes Presented in Randomized
Trials of Endovascular aortic surgery). The concepts gener-
ated in this qualitative study will be used quantitatively to
evaluate patients’ preferences for and rankings of outcomes
from the aneurysm literature by questionnaires listing out-
comes from randomized trials alongside outcomes gener-
ated from this qualitative study. The goal is to identify
JOURNAL OF VASCULAR SURGERY
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outcomes to be evaluated in future prospective studies.
METHODS
Study design. To explore potentially unstudied,
patient-derived outcomes, we conducted focus groups
with patients who had undergone either endovascular or
open aneurysm repair. Maximum variation sampling8 was
used to obtain patients with diverse ages, genders, length
of stays in the hospital, and occurrence of complications. A
form of purposeful sampling, this technique aims to recruit
a group of patients with a wide range of experiences to
generate as many novel outcomes or themes as possible.
Overall, six separate focus groups were conducted, three
with patients after EVAR and three with patients after open
repair. The ideal number of focus groups to reach data
saturation (no new themes emerging despite more groups)
has been found to be between ﬁve and eight groups.8,9
Patients were invited to participate if they were between
2 and 12 months after surgery, late enough that they had
largely recovered from surgery but early enough that their
experiences were still fresh in their minds.
Each focus group was conducted by use of a predeter-
mined, standardized interview guide; it was moderated by
two of the authors (L.D., T.N.) and lasted approximately
1 hour. The interview guide used broad, open-ended,
and nondirected questions to elicit patients’ opinions
with the use of scripted probes when necessary.8 The dis-
cussion centered around three key questions used to
explore potentially unstudied outcomes: (1) What things
about your recent surgical procedure would you have liked
to have known before you had surgery? (2) What things
about your procedure were you not expecting? (3) If you
had to make the choice now between open and endovascu-
lar repair, what differences between the two would be most
important in guiding your choice? The focus group discus-
sions were recorded and the discussion was transcribed
verbatim by an independent service. The transcripts formed
the basis of the analysis. This research was approved by our
research ethics board.
Data collection and analysis. An editing analysis
style10 was used with units from the text forming the ba-
sis for the development of outcome categories. The focus
group transcripts were analyzed with a form of content
analysis termed constant-comparison analysis, in which
each theme is checked and compared with the rest of the
data to establish analytic categories.11 This form of analysis
involves constantly reevaluating the transcript texts for
new, discrete outcome categories by comparing the themes
emerging from the text with our ever-expanding list of
potential outcomes. This was an iterative process involving
a perpetual reevaluation of our growing list to generate as
exhaustive a list as we could. We sought to generate the
concepts from the patients themselves using grounded
theory,9,12,13 inductively identifying outcomes as they
emerged from the discussions. In an effort to minimize
researcher bias, two researchers separately went through
the transcripts, coded, and indexed novel, patient-derivedoutcomes. In addition to potentially unstudied outcomes,
we also sought to identify other themes relating to the
patient-surgeon interaction and the patient’s perception of
the procedure and the risks involved. These outcomes and
themes were tabulated and reported with their relevance
discussed.
RESULTS
We initially approached 107 consecutive patients who
had recently undergone aneurysm repair at our center.
Of these, 36 agreed to participate, and the 71 patients
who declined did so primarily because of difﬁculty traveling
to our hospital for the group sessions. We then reviewed
the participants to ensure that we had an adequate mix of
genders, ages, length of stays in the hospital, and compli-
cated vs noncomplicated cases. Six focus groups were con-
ducted with a median of six participants in each (range,
5-7). Of the 36 patients who participated, 18 had
undergone endovascular repair and 18 had open repair.
The average age of the participants was 71.7 years with a
range of 58 to 85 years. The group included 6 women
and 31 men. The median length of stay in the hospital
for the endovascular group was 3 days with a range of
2 to 20 days; the median length of stay in the hospital
for the open group was 6 days with a range of 5 to
24 days. Nine patients suffered complications ranging
from minor (urinary retention) to major (myocardial
infarction, renal failure requiring dialysis). All patients
were between 2 and 12 months from their surgery at the
time of the focus group. Table I lists the outcomes identi-
ﬁed as important by the focus groups. By far the most
commonly mentioned outcome among both the open
repair and EVAR groups was recovery time. It was high-
lighted by all six groups of patients, as was energy level.
Patients consistently indicated that concerns about recov-
ery time were among the most important factors that moti-
vated their decisions: “. it wasn’t the small difference in
chance of dying after the surgery, it was the recovery
time”; “. because my mind was on recovery, and if the
open surgery was less recovery, I would have had that.
Whatever was less recovery.”
Other frequently mentioned outcomes included post-
operative pain, time to walking normally, loss of appetite,
extent and location of incisions, difﬁculty with urination,
constipation, discomfort or numbness in the legs, weight
loss, and impact on cognition. Further outcomes listed as
important referred to a patient’s disposition: length of
stay in the hospital, ability to return home after surgery,
and impact the surgery had on caregivers. The overall
emerging theme was the importance patients placed on
functional outcomes after surgery. In comparison, they
placed relatively little importance on traditional, “hard”
outcomes, such as chance of dying and chance of serious
complications, as these were mentioned in only one focus
group. In addition, there emerged a theme whereby
patients seemed to undervalue or to underappreciate the
chance of death in recounting their experiences
(Table II). Patients viewed the risk of death with some
Table I. Outcomes that emerged from the analysis of focus group transcripts with patients who had undergone either
open repair or endovascular aneurysm repair (EVAR)
Outcome
Number of focus groups
in which it was listed
as important
Representative quoteEVAR Open Total
Recovery timea 3 3 6 “. because my mind was on recovery, and if the open
surgery was less recovery, I would have had that.”
Energy levela 3 3 6 “. I’d say energy level is the most important to me.”
Postoperative paina 2 2 4 “. the things I wasn’t expecting was the pains I’ve had in my
legs and the problems I’ve had with my legs.”
Time to walking normallya 2 2 4 “. even now I have trouble with walking. It feels like I’m
walking on a sponge, it never improved.”
Loss of appetitea 2 2 4 “I love to eat. You know you lose your appetite, it’s no good.
If you don’t eat you can’t get your strength back.”
Extent and location of incisiona 2 1 3 “My ﬁrst one [consideration] would be location of the
incision; the longer it is, the longer it will take to heal.”
Difﬁculty with urinationa 3 1 3 “. to me it was going home with the catheter, I still can’t
pee right . like I say when you took your diapers off at
2 years old, you didn’t expect to wear them again.”
Constipationa 1 1 2 “. I had a really hard time with constipation . ever since
my surgery I have an awful time. It’s very, very slow.”
Discomfort or numbness in the legsa 1 1 2 “. I had signiﬁcant numbness in my legs . sitting or
walking became very uncomfortable.”
Durability of repair 1 1 2 “I looked at both procedures and I recognized that there was
a slightly higher chance of not making it through with the
incision in my stomach, but I didn’t think it was signiﬁcant
enough to go for the through the groin, and possibly
having to redo it.”
Weight lossa 1 1 2 “For me it was the weight loss, I lost a lot of weight after my
operation, and I haven’t gained it back.”
Impact on cognitiona 0 2 2 “I would have opted for the other way [stent], because I was
diagnosed with pre-dementia and I was concerned about
the long surgery and being lost after . I’d be worried
about the effects on the brain.”
Length of hospital stay 2 0 2 “. I think my biggest thing, I didn’t want to be in the
hospital for any length of time.”
Being able to go home after surgerya 1 1 2 “. knowing that you are going to be able to go home is
most important.”
Impact on caregiversa 1 1 2 “Mine was the biggest impact on family members of the
procedure .”
Chance of dialysis 1 0 1 “I would have liked to have known what my chances were
that I would be on dialysis .”
Risk of infection 1 0 1 “I would say risk of infection is important .”
Night sweatsa 1 0 1 “I’ll be soaking wet from sweat ever since the operation, and
I never had that before . I just wake up and the bed is
soaked.”
Chance of impotence 0 1 1 “I would have liked to have known side effects or
ramiﬁcations. like chances of impotence, I didn’t realize
that these things could happen .”
Depressiona 1 0 1 “. If you have depression, I think it is pretty darn serious.”
Need for lifelong surveillance 1 0 1 “For me it was the longevity of the stents . the stability of
the stent as far as it dropping out of position. no follow-
up in my case [was most important].”
Time to return to worka 1 0 1 “. returning to work, that was most important.”
Time to resume drivinga 1 0 1 “I drive for a living there. I was given a choice and took the
one that got me driving again soonest.”
Chance of dying 0 1 1 “I’d say the chances of survival of the operation would be
important to me. Probably if there was a big difference in
mortality, I would pick the one with the least opportunity
to die.”
Chance of serious complication 0 1 1 “Risk of complications was my biggest consideration between
the stent and open .”
Chance of stroke 0 1 1 “The only thing else that I was concerned about . was the
chance of stroke.”
aIndicates understudied outcome (not studied in randomized trials of open vs endovascular repair).
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Table II. Novel themes that emerged from group discussion surrounding patient experience with aneurysm surgery
Theme Quote
Undervaluing or underappreciating the risk of death “It didn’t make a difference to me, the dying bit .”
“. I’m not frightened of that. We’re all going to die. And at my age
what the heck.”
“. but that [risk of death] didn’t bother me. Like it happens when
it happens.”
Differing informational needs about the risks of the procedure
and decision-making preferences
“I think I’m a little bit different . the less I know the better it is,
because I don’t have to wait, lay and think about it.”
“. I was given a choice but I didn’t take it, I said to him, you’re the
professional guy at this, what do you think?”
“I did feel that there could have been more dialogue between the
team and the patient.”
“One recommendation would be for someone . people like me, a
learning presentation.”
“Quite frankly, I didn’t have enough information to make a learned
decision.”
Unrealistic or unfulﬁlled expectations about the procedure and
the risks
“. had angioplasty and it was nothing. I thought it was going to
be like that.”
“I hardly call a stent an operation.”
“. would have been easier to accept it [complication], if I had
known about it.”
“I was told 3-4 weeks [recovery], it took me about 4 months.”
“. I said it was nothing, it was just a stent, and I couldn’t
understand why I felt so rotten.”
JOURNAL OF VASCULAR SURGERY
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bit .”; “but that [risk of death] didn’t bother me. Like it
happens when it happens.”
Another theme that emerged was that patients differed
in how much information they wanted about the proce-
dure and their level of involvement in decision-making.
Some patients wanted little information about the risks
and beneﬁts: “I think I’m a little bit different . the less
I know the better it is, because I don’t have to wait, lay
and think about it.” Some preferred to leave the
decision-making up to the surgeon: “. I was given a
choice but I didn’t take it, I said to him, you’re the profes-
sional guy at this, what do you think?” Other patients
wanted to be active participants but thought that they
lacked the information necessary to make an informed
choice: “Quite frankly, I didn’t have enough information
to make a learned decision.”
Finally, it became apparent that patients held unrealis-
tic or unfulﬁlled expectations about the procedure and its
intended risks and necessary recovery, particularly in regard
to the endovascular repair. A few patients perceived this to
be similar to coronary stent placement through a percuta-
neous access and did not view it as an operation: “I had
angioplasty and it was nothing . I thought it was going
to be like that”; “. I said it was nothing, it was just a stent,
and I couldn’t understand why I felt so rotten.”
DISCUSSION
Randomized controlled trials, such as EVAR vs open
repair in patients with abdominal aortic aneurysm (EVAR
1), the Dutch Randomized Endovascular Aneurysm Man-
agement (DREAM) trial, and the Open Versus Endovascu-
lar Repair (OVER) trial, have consistently reportedoutcome measures such as mortality, morbidity, and rein-
terventions.1-3 Although they are intuitively important,
these outcomes may not be the most important variables
from the patient’s perspective. Our goal was to identify
novel, patient-derived outcomes that might be important
to patients who had undergone either endovascular or
open aneurysm repair. Using focus group interviews and
qualitative analysis, we identiﬁed 17 previously under-
studied outcomes in the aneurysm literature. An overall
emerging theme was the importance that these patients
placed on functional outcomes. Recovery time, energy
level, postoperative pain, time to walking normally, and
loss of appetite were frequently identiﬁed by patients as
important. Patients who preferred the endovascular repair
did so because they perceived it as less invasive and, as
such, as having a shorter recovery time: “. it wasn’t the
small difference in chance of dying after the surgery, it
was the recovery time”; “. because my mind was on
recovery, and if the open surgery was less recovery, I would
have had that. Whatever was less recovery.” A partial expla-
nation is that this study was restricted to survivors of aneu-
rysm repair. However, a similar theme was identiﬁed by
Berman et al7 in a study of patients’ perspectives on
informed decision-making after aneurysm repair, in which
patients chose EVAR because of perceived faster recovery.
Similarly, in a postal survey of patients with small aneu-
rysms exploring patient preferences for endovascular or
open repair, patients placed emphasis on shorter recovery
time in deciding between the two treatments.5 Our ﬁnding
of the importance of functional outcomes, particularly
recovery time, is in contrast to that of the PREFER study,
in which patients and their caregivers placed more impor-
tance on major complications and reintervention than
JOURNAL OF VASCULAR SURGERY
1532 Dubois et al June 2014they did on recovery time in deciding between open and
endovascular repair.6 This study employed a relatively com-
plex analysis scheme using discrete choice analysis and pre-
senting patients, their caregivers, and surgeons with
hypothetical scenarios with varying levels of risk and quan-
tifying preference by a logistic model. Even though recov-
ery time was not deemed important overall, the authors did
note that among postoperative patients, gaining 1 day of
ability to perform basic everyday activities was important,
regardless of the type of treatment experienced. This study
included patients who had not had the procedure, and this
may have inﬂuenced the results; they also used hypothetical
scenarios in which the method of presentation may have
inﬂuenced patients’ preferences.
With the exception of formal quality of life scales, such
as the Short Form 36 (SF-36) questionnaire, few studies
have examined functional outcomes after aneurysm repair.
Some of the items generated from our focus groups would
be represented by domains of the SF-36, such as ability to
walk (physical functioning domain), energy level (vitality
domain), and pain (bodily pain domain),14 but others are
not: recovery time, loss of appetite, extent and location
of the incisions, difﬁculty with urination or constipation,
discomfort or numbness in the legs, weight loss, cognition,
being able to go home after surgery, impact on caregivers.
The other criticism of simply relying on a generic, global,
health-related quality of life measure like the SF-36 is
that it may not be responsive enough to changes in health
states between patients who have had EVAR and those
who have had open aneurysm repair.15-17 The other issue
with the SF-36 and patient-related outcomes research is
one of reportability. Telling patients that they should have
an endovascular repair because it results in a 10-point gain
on the SF-36 does not necessarily help them make a deci-
sion. Rather, we should focus on developing metrics that
are seen by patients as valuable and also have patient input
into how they should be reported. In one of the few studies
examining functional outcomes after open aortic aneurysm
repair, only 64% of patients indicated that they had reached
full recovery or were able to ambulate independently post-
operatively, whereas 40% of patients suffered a reduction in
the ability to return to activities such as traveling, driving,
and shopping; 18% of patients said they would not have sur-
gery again if circumstances were the same.17 Clearly, there
are substantial functional “costs” to having aortic surgery,
although many unanswered questions remain, such as the
relative difference in those costs between endovascular
and open repair and the role of age and comorbidities and
the natural decline in function that these patients are likely
to suffer with or without surgery. Alongside these questions
is the subjective nature of the concept of recovery and the
lack of a standardized and validated tool to assess this in a
prospective fashion.
Along with this emphasis on functional outcomes,
patients who have had aneurysm surgery seemed to under-
value or to underappreciate the risk of death. This phenom-
enon was interesting to the investigators as these are the
very outcomes that would have been stressed during theperioperative discussion. All of these patients had under-
gone surgery and survived, so from their vantage point,
they had moved beyond the fear of dying from the proce-
dure to concerns with recovery and getting on with their
lives. One wonders whether a similar pattern will emerge
when a similar study is repeated with patients who are fac-
ing surgery rather than with patients who have “survived”
it. There is some corroborating data to support this
concept of an evolving perception regarding risk of death
before and after surgery.
In a questionnaire-based study of patients with small
aortic aneurysms exploring patients’ preferences for either
endovascular or open repair, Winterborn et al4 identiﬁed a
signiﬁcant preference for EVAR (84%), with risk of death
and major organ failure ranked as most important in
determining patient preference. These patients have yet
to undergo surgery and thus have a perspective on the
risks of serious morbidity and death different from that
of their counterparts who have “lived” through the sur-
gery and are focused on functional outcomes. Another
explanation for these results is found in Winterborn’s
methodology; an extensive “patient information sheet”
that stressed the differences in death and risks of
morbidity was used, and this may have biased patients
toward listing these as most important. In addition, they
did not measure or assess many of the functional out-
comes generated in our study, nor did they randomly
list the questions in order, thus potentially biasing the
rankings. The second phase of our study will be able to
address these questions as we will be administering a ques-
tionnaire to patients with small aneurysms undergoing
surveillance. The questionnaire will include the functional
outcomes listed here and has randomly assigned question
order; it is not prefaced by a lengthy, and potentially
biasing, information sheet.
Another interesting theme was the concern these
patients had about the impact that their surgery was going
to have on their caregivers: “. well, it put a burden on
my wife too, because if you only had three or four weeks
of recovery, well, then you can help your wife after that.”
Aneurysm repair is usually performed on elderly patients,
often with elderly spouses. They may have limited help at
home and do not want to be a burden to their family.
Patients may perceive this as an important consideration in
deciding between open and endovascular repair, particularly
if one treatment offers a different recovery proﬁle than the
other. The inclusion of caregivers in the aneurysm literature
is not novel, as the PREFER study evaluated the preferences
of caregivers for factors inﬂuencing the choice of method of
aneurysm repair.6 Rather, the concept of impact on care-
givers as an outcome of aneurysm surgery is novel and clearly
important to some patients.
One of the emergent themes we identiﬁed was
differing informational needs and decision-making prefer-
ences among patients who had undergone aneurysm sur-
gery. Some patients wanted more information to be
better able to make learned decisions, whereas other
patients wanted very little information and felt more
JOURNAL OF VASCULAR SURGERY
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geon. A similar theme was identiﬁed by Berman et al7 in
a qualitative study of patients after aneurysm surgery, in
which patients’ perspectives were sought on the informed
consent process. One of the four main themes they identi-
ﬁed was that patients differed in the scope and content of
information they desired; some patients wanted very little
information, whereas, similar to our ﬁndings, some patients
indicated that they were inadequately informed before
making a decision. Clarifying how much a patient and
the family wish to know about surgery may emerge as an
important step in the consent process, as each discussion
must be individualized.
In concert with lack of information, we also identiﬁed
that patients had unrealistic or unfulﬁlled expectations
about the procedure and its anticipated recovery, particu-
larly EVAR. Patients equated it to an “angioplasty” and
did not view it as a signiﬁcant operation. Similarly, Berman
et al7 identiﬁed three of four themes that touched on a gen-
eral lack of information and misperceptions surrounding
aneurysm repair by patients who had undergone the proce-
dure. Clarifying patient expectations surrounding not only
expected risks and beneﬁts but also the functional impact of
surgery and its recovery should be of prime importance to
surgeons. Research in other surgical disciplines has sug-
gested that unmet or unfulﬁlled patient expectations may
predict dissatisfaction more than the technical results of
the surgery.18 One potential strategy to improve the clari-
ﬁcation of patient expectations before surgery is to use
patient-based decision aids. These are interactive tools
that are designed to inform patients about treatment op-
tions and help them make treatment decisions that are
most in keeping with their values and preferences.19 One
such tool does exist for aneurysm surgery that supports
the decision between endovascular and open repair.20
Use of this tool or a similar product would likely improve
patient expectations.
CONCLUSIONS
This study was designed to elucidate potential out-
comes after aneurysm surgery that are important to patients
and may be underrepresented or absent from the surgical
literature. We used qualitative methodology to generate
unbiased and genuine patient input. We used several rec-
ommended strategies to limit investigator bias and to
ensure reliability of the data, including use of a standard-
ized interview guide, independent transcription services,
and standardized coding and indexing of concepts.12,21
Despite our efforts, this study may still be limited by the
speciﬁc subgroup of patients we studied (although we
sought maximum variation and appeared to achieve data
saturation), and it is possible that we missed important
themes. One of the indexers and moderators is also a
vascular surgeon, and although every effort was made to
maintain objectivity, it is possible that inherent investigator
biases may have surfaced during the data collection and
analysis. This was partially counteracted by the use of a sec-
ond, nonpartisan moderator and indexer (our researchnurse); but the use of a third-party, independent group
of qualitative researchers would have been ideal.
The concept of taking the question of what should be
studied during clinical research back to the patient is novel,
particularly in the surgical literature. In this qualitative
study, we identiﬁed several understudied outcomes that
were important to patients. Patients who have had aneu-
rysm surgery placed greatest emphasis on functional out-
comes (recovery time, energy level, postoperative pain,
time to walking normally) and seemed to undervalue or
to underappreciate the risks of death with surgery. We
also identiﬁed that patients lacked knowledge and had
unrealistic, unfulﬁlled expectations in regard to their sur-
gery. In the follow-up portion of this study, we will evaluate
the relative importance of these understudied outcomes
with those studied in randomized trials of aneurysm surgery
by surveying patients with small aneurysms undergoing sur-
veillance and comparing this to surgeons’ rankings.AUTHOR CONTRIBUTIONS
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